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THE BUDGETARY PROCESS: 
INCREMENTAL ISM 



INTRODUCTION 



The politics of budgeting revolves' afound the 
allocation of limited resources to^varxous recipients. 
'Government agencies', retired government workers, the/poor,' 
the aged, soldiers ^farmers ^and students are among those 
who compete for tjie resources, distributed through the 
federal budget. Budgeting is thus a political proress ^ 
in.the classic sense: it elicits arid embodies patterns 
.of conflict and competition centering on "who ge\s what, 
when, and how." * /\ 

M 

Jhis module" develops on,e prevalent explanation among 
political scientists *o'f the problem of who gets what in 
fche.'budgetary process. Move specifically, we will address 
the problem of how an agency f s level o^ appropriations J 
changes oyer time. How-does the agenc^ decide how much to 
ask/for each year? How does . the % Congress" 6 decide what to % 
give?- An<f, what are the consequences of'tyhese decisions 
for the change in appropriations over 'time? • s * 

% 2. BUDGETARY INCREMENTAL! SM ' 
* 

M The P roces ? of Budgeting is one. form of policy making. 
It has been argued that the process of making policy 
decisions consists 'of a series of choice's that are 1>nly 
marginally different from the status* quo, # Man's limited 
capacities -for problem solving, the pathologies of informa- 
tion processing and transmission in .organizations, and the 
costliness oi/ careful planning* and data analysis', all 
severely alter what might norirfally Be though <?f as "rational 
policy behavior. Policy makers, rather than making innova- 
tive chafige$, fend only to make small policy adjustments 



of a serial anc^remadial na.ture. • Policy making,' therefore, 
is often described as an. incremental process (Lindbltfm lSf59; 
Braybrooke and •Lindblom 1959; Simon 195 7 ; Cyert and >iarch 
. 1963). " \ /' . f , *" ' ' ; . " 

It 'has been argued by many political scientists, that * * 

* w * " » 

•budgetary decision making is also an t incremental process. 
Siudies by Feiyujf <1962 , 1964) and Wildavsky (1964 ; *1974 ) 
r evea ^, >that , indeed, both -£he* members" of appropriations 
committees and subcommittees in Congress, and age/ncy .> 
administrators, think in incremental terms. Fenno has 
, observed that House Appropriations Committee membens, * 
proud of their ability to guard the federal purse, do in* 
fact make marginal adjustments in many budgetary appropri- 
ations each year. Rather than reconsidering basic policy 
choices each year, these Congressmen tend to adjust incre- 
mentally the budget by giving agencies a little less than 
they asked x f or, but more than they^ received last year. 

■ Similarly, Wildavsky has observed that agency 
officials / when faced \vith the, problem each year df ^decid- 
ing what to request of ^the* Congress f usually think of 
marginal gains over what their agency' is already receiving. 
That is, the agency 1 s current level of appropriations is 
usuallx thQugh ^of as its "base, 1 . 1 and the agency officials 
usually seek some "fair sh"are" increase over this base 
each year. \ 

i . ' • - • - /, 

To summarize^ then, the^theory of budgetary incremefa- 

talism asserts that in order to minimize the uncertainties 

and costs of making budgetary*decisions , fcoth the Congress 

f and the federal .agencies make marginal adjustments to the 

status quo. The incremental strategy of the agencies is 

to request a bit more ^ach year than, they rece'ived last , 

year." And the incremental strategy of the Congress is to 

appropriate a little less than the agency is requesting, 

but still to give enough of -a "fair share" of the budget 

to keep the agency "happy (fVanat f 19 74 ; Davis et al. 1966 ; 

Crecine 1969) . ' • 

• •. • r . 2 



, 3. FORMALIZATIO N ' 

- . ^ 

^How can we express t^se ideas mathematically? What 
will -be? the result of these incremental decisional .pro-, 
cesses? The following discussion combines several 
. formalizations- of an incremental decision-making strategy, 
•in a very simple way. The reader is referred particularly 
% to Davis et al. (1966) and Nanat (1974) for more extended 
analyses. 

Begin by defining 

R t = any particular agency 1 s request, for 
* dollars at time t 

- * A t = the appropriations grafted to that 

agency at time t by the Congress. 

Note here that budgeting is taken as a series of discrete 
events. This is 'certainly a reasonable approach, since 
requests and appropriations occur once each year at the • 
federal level. Although. the process of budgeting is * 
almost continuous, its outcome — a 'particular set, of 
requests by the agency /and' a; set of appropriations by the 
Congress— occurs only once each year. . • % 

Eor- example, "\he Department of Health; Education and 
Welfare has its own budget office *which is continuously 
concerned with hfdw money;is obtained and spent. It 
develops a specific request for money .appropriated by the 
-Congress, over ^00 billion . fox* fiscal year 1979. 'Simi- 
larly, the Congress examines the specific request by the- 
.Department -of Health, Education and Welfare,, and grants a 
• £inal appropriation of funds to that agency for fiscal 
ye^r 1979. The result of * this request-review-appropria*tion 
process .for all agencies is reported yearly in, The Budget 
. of the Un ited States Government . Fiscal" Year ^, a docu- 
ment which gives ^detailed information about how much the 
government spends each fiscal year and 'for what- purposes, 

u » 

The agency's incremental strategy, redfcll,^ to ask 
the Congress Q ach year for a little more than it received , 

O Q % * I 3 



last/ year. We can formalize this process by writing: - 

(1) . R t ■ P.i A t-r . 

^ Equation (1) y si«iply asserts that aY\ agency's request in 
fiscal year t will become fixed proportion oyer its last 
year's appropriation. -En^rically , we would expect to 
t find in most instances tfcat- for different agencies,. p 
would range between 1.0 and 1.20. If p x = 1.10, for 
example, the agency is usually asking for a ten-pergent, 
increase ^in its approp.riatipns each year. 

Why should p x range between 1.0 and 1.20? Because 
the magnitude of Pl reflects 4he fact that the process we 
are describing isVan incremental^ one . If, for example, p 
were found to be 2.0 for some agency, it wouid be hard* ho * 
conclude that an incremental process was at work. Margi-* 
nal adjustment in the status quo will not cause -an agency 
to seek to double its size each year (as Pl '=,2.0 would 1 
imply) . 

The decisional strategy of the Congress, again, is to 
cut back on an agency's request, but not so severely that 
major conflicts are. produced (Wildavsky ,1,064 ; Fenno 1964). 
Usually the Congress accepts the agency's current appro- 
priations as a "base" which is safe from majoY cuts, while 
looking *at the agency's increases with-* a more seveneeye. 
A simple way of formalizing 'this strategy* is to write: 

(2) ; A t ■ p 2 v * ■ 

In/words,- the Congress makes appropriations each year 
which. are some fixed proportion ^f the"" agency ' s request! 
Since the agency ' rarely ever gets all it wants, we would 
expect 'to find empirically that p 2 -would range between, ' 
sa>, 0.80 and 1.00.- ' 

- There are, of course,, a variety of short-run political 
forces which will also enter into -the budgetary process. 
Wars, for example, may temporarily boost the' appropriations 
whiqh are requested and granted for tjhe Department of 
Defense.. Economic factors may also cause the size of an . 

.' V q 



agency's annual budgetary increment to shrink or 'grow.* 
Tor "o.uf purposes, 'we will treat these short- term, influences 
as randomly distributed errors. In' otlher words, theiequa- 
tions expressing the .decisional' strategies of -the agencies 
and the Congress bought really. to be written as: . 

^3)' R t = P^^ wl * error 

* * * 

(4) . « p 2 R t + error. ^ ' 

^ *• • / * ' * • * 

^But assuming that these errors are not 'systematic , *a good 

first approximation^ of the bucfgetarry system may'be had - 

from the purely deterministic JEquatiQns (1) arid (2). 
*• * t~~r* 

4, .'ANALYSIS . . \ 

\ * % ~* " , ' . ^ 

.What will be*the consequence af an 'incremental 

decision strategy in .budgeting? An answer may be obtained # 

by using' Equations (1) land (2) to obtain a dynamic; equation 

of the form: / * * ' • 

< ■ * e 

(5) " ,AA t = f(A t ). \ ' ' ' •• . ' 

That is, x We desire an expression which wil'l predict ^the 
[change in* appropriations (AA t ) , from 'a knowledge of the 
current * le ^ 1 of fading which an agency receives [f (A t >] . 
'Rewrite Equation^ (2) as: s \ ' 

Substitute Equation (6) into Equation £1) to obtain*. 

. • " • A * 



(7) ^ = ?1 A 



Vr. 



Multiplying through Equation f6) by p 2 thus^ produces : 

(8) . A t = P 1 P 2 A t . 1 . ' ' ' % • 

Although proof is beyond' the scope of this module, it ca^i/ 
be shown thai we may- advance .the time subscript- of 

" ' 5 

♦ It) . * ' ' 



Equation (8) without violating the rules of algebra. 

_ That is,Cjthe equivalency still hoJds if we write ^uat ion „ 

(80' as ' ' m v 

***„"* * 

•< 9 > A t + i :.PiP^2 A t- • ' ' •. '\ ' % 4 ^ * 

(For the more advanced reader, we have' simply appLied the 
linear operator E, an advancement operator, to Equation 
(8), thus obtaining Equation (9): See Cortes, Przeworski. 
and'Sprague (197 N 4) , or 'Goldberg (1958) for an extended discus 
sion. A brief discussion of linear.'operafors* may be-found 
in UMAP module "Discretionary* Review by. the Supreme Courts- 
Part Twtf, Analysis of the Mode*!" by Likens.) » . . 

* , Equation C9) thus demonstrates "that next, year's 
appropriations may be predicted from Xhis year's appropria- 
tions if we know, on averarge , m how much the agpncy requests F 
(p^ and 'how much the Congress tends to cut this request' 
(p^) . In s our example, if a particular e age.ncy typically 
.requests a 20-percent increase, each ^year., theyi p 1 ,= 1.20. * 
Jf the Congress fends ^to cut*, this agency's requests each * 
./ear by W) percent, then p 2 »= £.$0.* Substituting fhi-s a , 
information into" Equation (9) 'produces 

^(10) , A t+1 = (1.20)C0.90)A t 

(11) A t;i = ,(1.08)A t . * . v ' *. 

' » - ^ * * . • # * 

As a consequence of the incremental strategies orSthe * 
Agency and* Congress , therefore, ^ the agency* will expand by' 
eight percent edch yerar. The rate of growth, in general, 
may be*'ascertained if\W write Equation (9) in the fo°rm 
of Equation "(5). *- • ■ , 

• ^Subtract A t from both sides' of Equation (9):^ . «• 

" Vi -" A t = hPzV" x 't ; . 5 •• • 

But recall that^ by definition, t 

(13) ' ^ t - if t+1 - A t . . 

so .we may rewrite (13} as: - • ' * * * < ' 6 ' 



(14) 



The expression (p 1 p 2 -l)" thus provides the agency's ?ate of 
growth each* year. So long as this term is positive, the 
agency will' exhibit geometrically increasing appropria- 
tions over tijne. 

^For -example, if an agency Requests an" average 
increta^e of 12 percent ^ = 1. 14) ar^ii the. Congress grants 
on 'average about '93 percent of this;request (p 2 = .93), 
the^n* the ^agency ' s, growth rate, is * ^ ^ 

(15 t ) (K12)(jk93)"-' 1 = 0.0416. ■ ' . 

If, an ag'encv finds itself in thirs situation, r its average 
growth oveY time will be 4.16 percent per year. For 
example, if 'the agency begins with* $1 , 0O0 ,000 , its appro- 
priations for the next five years will be ^ 



Year 



Appropriations (in Dollars)' 



0 
1. 
2 
3 
'4 
5 



], ooo, doo 

(1 .Oy 6) (1 ,000,000) = 1 ,041,600 
( 1 . 0.< 1 6)'( 1 , 04 1 , 600) " - r , 084 , 931 
(1.0416) (1,084, 930 - 1,130,063 
'(1\0416)U,1 30,063) = 1 ,177,074 
(1. 0416) (1M77, 074) * 1 ,226,040 



tn fact, so long as the agen-QU^foowth rate is V 
positive-^ .the ;tim^M$h';for appii'opmg^qnS will grow exponen- 

, tia.Uy over- time^^t will look/.ift general , similar to thel 
trajectory i^^^r^tedv below .in Figure 1. This 'predicted. 

"pattern of change -in ag<&cy appropriations does in £act t 
dccur very frequently in the budgetary process. Figure 2 , . 

.below illustrates, ther^appropriations for the Department 
of Wealth^ Education and Welfare for fiscal years, 1952 to 
1975. The pattern is. strikingly similar to the curve pre- 
dieted by our incremental theory. 



T'rme 

Figure 1. Growth in spending predicted by i ncremental i sm. 




1952 '54 ^56 >5& "60- '62^64 '66 '68 '70 '72 '74. 



• . - '* Fiscal Year 

-'-'>»* . 

Figure 2. Dollar appropriations to.tte Department of Health, 
Education and Welfare, fiscal years' 1552-1975- ' 

* ' * - ; * 

Source: The Office of Budget and Management, The Budget of the 

United States Government- , Fiscal Year 1974. 



The theory of budgetary incrementalism, .then, 
predicts that agencies wiljL experience a smooth ^pattern of 
growth in appropriations over time. Notice that if all 
agencies grow in this .fashion , ithe federal budget will 
also exhibit a similar pattern pf ^change . 

We conclude with two questraxvs^T^First , will this 

growth ever stop? And second, how can we fias^-out how 

long it will take the budget to grow by *some specified 

amount* (far example, how -long will it take the- budget of 

an*agency to double in size)?* 

» # * 
Both questions may be answered quite simply^, once *\ 

one knows that all linear difference equations with con- 
stant coefficients of the form * < . * ' 

(IS) Y.(t+lj = cYOO 

have a sqlution given by 

U7) ... ' Y(t.) = c^CO), 

Thus, if one luiows the value of the constant c an£ the 
initia.l value of Y(t), Y(0), then one can immediately - 
ascertain the value of Y(t) at any point in time. ^For 
example, if c = 2 and Y(0) » 1, Y(t) at time t = 3 is 
given 'by: n 

(180 Y(3) = 2 3 (1) = 8. 

The reader should verify this, by generating, the first • 
three, values of Y(t). - (See "Gol'dberg 1955, pages 121-153 
for a more detailed discussion.) 

In pur budgetary .Aodel, then, '.appropriations (A t ) may 
be deduced for any time ,t if we know an agency's rate of. 
growth (P 1 P£"i) and 'Tts initial funding. level (A Q ) . Using^ 
Equation (17) yields: , , ' * 



(19) A t - (p 1 P 2 -l) t A, 



Will the agency's appropriations ever stop growing? 

Clearly, -from Equation- (19) 'the answer is no, so long as 

(PiPV"l) is greater than unity. Empirically*, "this quantity 

y . ■ 9 



has been estimated- for many different agencies for several 
years . 



In most cases it has been found that 



(20) 



i < (p 1 p 2 -n < i.^o. 



In other words, if incremental decision making prevails in 
jthe budgetary process^ we car. expect an ever -increasing 
fede rjxl '. budget over t*ime . As Figure 3 reveals, this pre- 
dicted pattern of geometric growth'-has certainly occurred 
over the last several years (and, in fact, over the last 
several decades). -~ ° '* 
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' Figure 3- Total federal spending, 1967 
Source: 13 The Office of Budget and Management, The budget *>f the 



United States Government, Fiscal 
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How long will it take an agency to increase in size 
by some specified factor? For examplef', how long will it 
take an agency to double its* appropriations? We can 
reformulate this latter puestioh by asking "how long will 
it take for A t to equal 2A Q ? n Substi^iting^ into the solu- 
tion for A t (Equation (19)) yields; 11 10 



t- 21 } ' . \ 2A o = (PiPa :i .) tA o- 



Dividing by A Q gives * • > 

(22) -\ 2 •= VxV 1 ^/ t , " 
wKich may be solved for b y taking logarithms: 

(23) • , t log (PiP 2 \l) = log (2) " 

(24) ' t = - lo ,g ( 2 ) ' 

« ' / log.fPiP 2 -l) • ' • 

And. in* general , if the increase is given by some factor, 
X, the required time is given by - - 

(24) , ••; . t = , lo fi (X) ■ . . 

l0 -« t Pl P 2 -D 

We may conclude with a specific example. Suppose 
that a particujar'agency grows at a rate of five percent 
per year. Such a growth, rate ore flee ts_the incremental 
strategies of the agency in aski#S^£o* appropriations and 
o-f tlje Congress in granting th«4. The process results in 
a / marginal increase each year o\f the agency's appropria- 
tions by a modest increment. How^long will it be before 
the agency's appropriations have dou\led in -size? 

i By Equation (24), where X * 2, 



ty\ t = KlT= 14.2 years. ' '. 

Iifcrementalism means an ^expanding budget, a growth in 
governmental expenditures over time 1 '. It is an uncertainty 
reducing strategy but nQt an ef f iciencyemaximizing one for 
budgetary decisions. 

, k 

5. ^QUESTIONS 

1 Suppose an agency is very aggressive and typically asks to 

increase its budget by one-fourth each year. What is the value of 

o * * 



Pj/in this instance? Suppose that Congress responds to this* 
very aggressive agency by cutting 20 percent^ut of the agency's 
request. What is p 2 ? 

Which agency grows-more rapidly— the one in Quest Ton 1 or one 
which asks 'for a 1 0-percent "i ncrease and receives 97 percent of 
i ts request? * 

Suppose an agency requests ah increase of 15 percent each year 
and that the Congress cuts by percent each year. 

a. Write^the dynamic, equations which express the agency's* 
incremental strategy, the incremental strategy of'the ' 
Congress, and the outcome. 

b. Assuming that the agency starts with $1 million, write the 
. next three year's appropriations it will receive' 

c. What will be the agency's appropriations in 100 years?- ■* 

How Jong will it take the agency in Question- 3 to triple in size? 

What would happen if an agency requested an annual i ncrease. of 
10 percent 'each year and the Congress cut this request by 30 
percent each year? Could this be called an incremental process? 
Why? 

* 6 . j ANSWERS , TO* QUESTIONS 

P 1 » 1.25 'i. p 2 = .80 ' 

For the first agency (p^-l) = *0.20. FOr the^sfecond, 0.097. 
The first grows slighly more than twice as quickly as the latter. 

a. Foe the agency: R «"(K15)A fc . • /.' 

i t t-i . .. . i ■ 

For the Congress: = 0.95R t * 4 ' 

Result: «, 1 .0925A t • • ■„ 

b\ Year 1 = 1 ,000,000(1**0925) 53 1 ,092,000 

Year 2 ~ 1,092,500(1.092^) =' 1,193,550 « ' 
Year 3 * 1,193,550(1.0925) = 1,303,953 

c A 100 = 1.0925 100 (1,000,000) = 6952.56(1,000,000) - $6,952,560,000 

12.4 years, or 13 fiscal years. 

3A 0 « 1.0925^0 \ • s 

t - log(3)/1og(1. 0925) » 12.4 . ' 12 

. ■ r . , 17 \ 



The equation for the agency's growth would be • • 

\+1 = <° r 77)A t . 

The agency, therefore, woufd receive less gnd less^each year, 
asyipptotically decaying to zero. 

Note that tfciis does not fit the theory of budgetary i ncremental i sm. 
Jn that theory, the "base" is considered safe against cutbacks.. 
Clearly, the problem here is ^hat Congress is not making marginal 
adjustments i>ut major cuts in spending. ^ j 

i 
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THE BUDGETARY PROCESS: 
COMPETITION 



-INTRODUCTION 



In the preceding module, UMAP Unit #332, we examined 
the consequences of an incremental "decision strategy in 
the budgetary process. In that theoretical approach to * 
budgeting',. 'We assumed: • « 

^ 1. marginal change, and J^y - — 

2, independence in outcome!*. 

Incrementalism assumes that agencies will receive a "fair 
- share" of the forthcoming budget, over their existing 

"base" level of appropriations. It also assumes that the 
"fair share" received by any particular agency will be 
independent of, and have no effect on, the share received- 
by any* other agency. 

. In this , module , we will consider an alternative* 
explanation of budgeting* outcomes, one which focuses on 

* .1. competition for scarce resources, and 

- * , 2. "interdependence in outcomes. 

The approach to budgeting taken here stresses the conf lie- 

trve nature of politics and the necessary interdependence 
j - * ^ * 

of budgetary decisions- ■ fc 

• . Th^re is. mounting evidence that interactive, ^con- 

flictive processes occur in budgeting. In looking at the 
political strategies used by different ^gencies in attempt-* 
ing to. attain 'more appropriations, one political scientist 
, (Sharkansky 1965, 1968) has found that agencies vary 

considerably inthG aggressiveness (or "acquisitiveness"), 
jjaf with which they seek fundus. He also observed that highly 
* .Aggressive agencies usually^ row faster than agencies^hich 

* are less acquisitive, <* ' • 

' - . " • - m 1 

O m ~\ ; • . . I . 
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'' i ' * * • 

m IiCl&tudying different programs within the Atomic 
Energy Commission, it has been found that the ability of 
program directors to establish high priorities for .their 
programs is directly related to how well the programs do 
in the budgetary process each year. < Politically skillful 
administrators usually head agencies and programs which 
grow faster, and defend moie successfully against cuts 
than less politically skilled directors of agencies' and 
programs (Natchez and Bupp 1970). 

y ' 

If one looks at the share of the budget which various 
agencies and programs receive, clear, patterns of trade-o^f 
are evident. Figures 1 "and 2 below provide* obvious exam-* 
pies. Notice in Figure 1 that defense ^spending* has not 
been abl»e to maintain its slice of the budget", while 
payments to individuals have replace.d the military's domi- 
nance ifj the budgetary arena. In fact, defense spending • 
^and personal entitlements almost sum to .a constant each 
yearover the entire period ^hich has been plotted. 

. The trade-off between defense and domestic spending 
is an indirect form of political competition foja&budgetary 
resources. Figure 2 provides an example of a more direct 
form of budgetary interdependence . „\ ,Jiej:e we are examining 
the functional Spending category which groups'* all dollars 
allocated for energy, 4 natural resources, and tfie environ- 
ment.* Figure 2 illustrates the share of these, dollars 
which is acquired, over time, by pollution and energy- 
prpgrajns, and by water and conservation programs. It is 
clear that pollution abatement^ and energy research have 
stored major victories, "at the apparent expense of water 
projects and conservation programs. The pattern which 
emerges is hardly surprising, given the very high priority 
recently achieved by pollution and energy programs, J|ftd 
the" controversy 'S&fo^i^^g'^Si'y^^ the ^Fe cent" vateT ^"^^ 
proj ects v conducted by .the Army Corps of Engineers. 

The question, then, is how to model this competitive, 
interactive process. And, if a model *can be developed, 
what are its - deductive consequences? j 2 




1955 "57 1 %S '61. '63 '65 »67 '69 '71 '73 r 75 '77 '79r 

Fiscal Year / 

-Figure 1. Defense expend i tures and personal entitlements 
as percentages of the total, federal budget, fiscal years 
1955-19/9. 



Pol lution 
and Energy 




~W770 "*J\ -Tflr- nT~~ntT7>15~~ *% '77 ; fS #i 79 
* • Fiscal Year. » 



Flgure»2. Pollution-energy programs and water-conservation 
programs', as shares of spending for the total functional^ 



2.* A MODEL OF BUDGETARY COMPETITION 



A model ol essentially unrestrained competition 
between two interacting agertcies or programs may.be 
written as : 

(1) AX t = [P X (L X -X t ) - c.Y t ]X t ; 

(2) 'AY t . = [ Py (L y -Y t ) - c x X t ]Y t * 

where the variables X t and Y t are proportions of some 
relevant budget total received by programs or agencies 
"X" and "Y." The parameters 1 L x and L y denote the maxima^ 
share of the total budget which the- agency would receive 
in the absence of competition, assuming zero exogenous 
inputs. These up'per limits (L^ and L ) are assumed to be 
c canstant :for significant historical periods and are deter- 
mined by. the broad policy,, obj ectives extant during the 
* etsa-rand by the general" ability of ,the competitors to 
establish^ policy priorities for their agencies/programs, * 
their administrator's political skill, and similar factors. 

The parameters p x and py denote .the general acquisi- 
tiveness of X* and Yj respectively, as budgetary players. 
Descriptive adequacy imposes the constraint that **. 
oe,< P Y »iPx7 c In general, the larger p Y or p v , the 
greater is that agency's ^aggressiveness- yi securing its 

optimal funding level, L or L . 

x » y 

«■ • * " 

Notice that as the model is written, the greater -the <• 

agency's acquisitiveness, the more rapidly it will teritt 
to approach some optimal share of the *budget. -This assump- 
tion has been suggested in at least two empirical studies 
(Sharkansky 1965, 1968). In this context, an agency or 
program is" likely .to have a greater success as a budgetary 
~x0rtipe tl to r ~y£ *J:tr i s*~K e e'd ' b y per son s"~ e xp er left c e <T in~^ " 
bureaucratic infighting, who- are highly motivated and 



1 , . ' 

; ( A "parameter" is, here, taken to meap a constant whose specific^ 

value will ^ary ^depending upon the substantive example for whilch it 
is used. 29" ' 4 



„articulate*political entrepreneurs. Alternatively, a 
newly established agency or program with relatively ulT^ 
skilled or inexperienced leadership would, tend to have a 
lower effectiveness as a budgetary player for some 
significant .historical -period. Finally, the parameter *c y 
denotes the bate' at which Y competes against X, and c x 
denotes the rate <j/ competition by X a\gainst jr. These^ 
parameters provide a measure o'f how significantly eacn 
ageacy encroaches on the other 1 s funds. 

* 

The logic of the model is straightforward. It 
asserts that in the absence \of competition (c - c x s 0), ' 
£ t | and Y t approach their upperlimits (L^ and L*) accord- 
ing to. the logistic law: 

(3) AX t = P x CL x -X t )X t 

(4) AY- t = p y (L y -Y t )Y t .' . . ~ 

Assuming, of course, that 0 < p*, p < 1, Equations (3) - 

y x ^ 

and (4) produce the familiar S-curve typical of many dif- 
fusion processes* (Rapoport 1963; Bartholomew 1967j Coleman,- 
1964). * * - . . 

I • i 

For competitive processes, c x and c y "are assumed to 
be between z^eto and unity, and hence the larger either 
agency becomes, the greater its competitive impact on the 
other. r There is nothing' in" the structure of the process 
which* limits- how much /the agencies .can influence each " 1 
other. 4 ln this sense, then, the competition may be 
characterised as "pure" or "unrestrained." 

Equilibria for" the system are obtained as always, by 
setting -A}ff:^' AY. « 0:' • * 

W 0*- ,[p^(L y -Y*) - c k X*J ( Y*". 4 , ' 

There are in fact four simultaneous solutions for Equations 

(5) and (6) J Clearly ,* (S) is always true if X* = 0 and 1 



(6) is true' if Y* * 0. Hence, one equilibrium point 
is 



(7) ' 



(X*,Y*) - (0,0). 



If we use X* = 0 from (&) and, substitute into (6), we 
obtain 



(8) 



0 



[p y (Ly-Y*) - c x 0]Y*. 



<The rirght- hand, side of (8) will then equal zero if 
Y* = L y . . A second equilibrium point, thus, is 

(9) " (X\Y*) = (0,L y ). 



Similarly, if we use Y* = 0 from Equation (6)j and substi- 
tute ijnto (5), we obtain *\ I j 

CIO)' 0 - tp x (L x -X*) - c y 0]X*. J 

The right-hand side of (10) goes to zero if X* - L x . Thus 
a third equilibrium p'oint is 

(11) ' 



(X\Y*A (L x ,0). 



A fourth equilibriumj , point occjirs when both X? and Y* 
are nonzero. We may find 1 this point as* follows. First, > 
divide (5) by X* and (6) by Y* to obtain 



(12) 
(13) 



0 



P X (L X -X*) - c y Y* 



0. = p (L ^Y*) - c X*. 

Equations (12) and (13) may thus^be rewritten as 
(14) p x X* ♦ c y Y* = p x L x 

(1» .c x X*^ + p^Y;* = p y L y . 

The simultaneous solution of (.14) and (IS) for X* and Y* 
jthufe p rodu c es a __f in a 1 , equ ilib.r i um p^jLnt; _ ' . 



(16) 



(X*,Y*) = 



p (p L -c L ) p (p L -c L ) 
y y vp x x y y J F x v *y y x x' 



p p -c c 
*y H x y x 



PyPx- c y c x 
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Questiop l£ If 'the competitive process had, the structure - ^ * 

AX t = «aX t - bY t 

AY t = cY t - dX t , 

i 

what would its equilibrium point (s) be? 

* - , 

To summarize, our fq,ur equilibria^ are : 

(17) (X*,Y*) = (0,0) > 

(18) x (X*,Y*) * (0,L y ) . 

(19) , . (X*,Y*) k = (L x ,0) . . . • 



(20) (X*yY*) - 



M^x-^y 3 P x ( Py L y" c x L x ) 
PyPx: c y C x 9 p y?x' C y c x 



Net change ceases, then, under four conditions: 
(1) when both agencies are eliminated; (2) when agency X 
is eliminated and agency Y obtains its upper l^mit, L y ; 
(3) when agency Y is eliminated and X achieves its optimal 
levtl, L x ; and (4) when- both achieve some competitive 
level between zero and •their' upper limits. . Given that; 
^three of the four possibilities end in elimination of' one 
%x both* agencies , it is clear that unrestrained budgetary 
^competition is quite Darwinian, In addition, ^this unlimited 
-« competition — with its rather extreme consequences — is 
I pnrealistic in the context of contemporary federal budgeting 

^ .Agencies and programs in the real world are seldom totally 
f^ 1 - eliminated. At worst they tend to move io some minimal 

level of funding which K th e y then maintain yea,r after year, 

7 " This model might' well describe budgetary competition 

#v , in political settings -which ard not highly bureaucr.atized^ 
~y » I,t may describe, for example, programmatic Gonfli'ct ia - 

« - , newly, initiated agencies where priorities are, not tfellj 1 

established and bureaucratic inertia has not yet amounted. 

The 'qualitative behavior pf the jnodel is most easily 
studied in thejphase-space.^ That is, rather than the 
usual strategy -tff plotting X t across time and Y t across* ~* 
% time; we will study Y\ : as a function of X. (or vice versa). 
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In fact, what we are doing is projecting the £hree- 
dimensional graph of X t , Y t ,<and t onto'the X t ,Y t -plane. 
Such a projection is often referred to as a "phase-portrait . ,f 

The principal question we hope to answer, then, is: 
under whaf substantive conditions is each of the equilibria 
# reached?, What is the likelihood that one or both agencies, 
may be eliminated, 4 or that both agencies will survive over 
time? 

If vte set Equations (1) and (2) to zero.; we obtain 
two zero-isoclines for 'AX and AY . For AX. = 0, these 
zero- isoclines are: 



(21) - X t = 0 



(22)' Y *= 



"P X V . Px L x ■ « / 



t c c 

y y 



At any point along these two lines, we are guaranteed by; 
definition that AX t = 0. And for AY t = 0, the zero- j 



isoclines are :* 

(23) y = 0 j , 

(24) Yt ' v Xt+ ' v - 

These ,lines are* very useful in determining the quali- 
tative behavior of the model. On the lines, by definition, 
AX t and AY t are^ zero. But what happens to*AX t and AY t if 

the ipoint fX ,Y ) moves off the zero-Isoclines? 

* . * -> 

It is easy to see that when X. is- 'to/ the v 4 ight of its • 
zero-isocline , hX t is less than *zevo . For -exajnple , if we 
assume that X t = a, then (X t ,Y t ) is on. the AX = 0 isocline if 

(257 - Y + = + I*-* _ r x x ^ 

t c c 

' y y 




Verify that AX t = t 0 by subs titutirig\*S7^-rnto (1) 



c v (p Y L T -p v a)« 
"(26) AX t = P x (L x -a)a - y x x x ■ 

(27) • " = Px L x a " Px a2 • Px L x a * Px a ' 2 '.C- 

(28) *AX = 0'. ■ . 
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^ f 



(.30). 
(31) 



If we deqreas^-X^. by G.VaiJajnaS^we y^y^'k^^^i^U^pr^'^: '^. 
(32) .... ■^^^^fe^>-Ji%^^-^>i^7 > "' r 
Thus, at any ,p_qint t^the^rightVof The ^AX t = (P : .: *- * 




of this assertion. In effe^t/'tftenv the zero- isojclinesy 
he^e "pufl M the point (X t , Y t ) v: t6WaV4 :$heis elves iVitfc Y t 
ablevto move -only upland down,. X t only left and right. 
These simultaneous "pulls" combined,, determine ' where 
(X t ,Y ) moves at time t-tjA • 

Question 2: Show that above the AY isocline, AY < 6 and below It 



= 0 isocline* 




Vr 



■ ~ ~i r~- — ; — " ^ 

If we know where a point (X t ,Y t ) occurs in the phas*£- 

/- * „ space with respect .to the AX,, = 0 and AY '= (T isoclines, gjp 

. we can readily determine what its general trajectory wilf^ 

t< ' be,. For example, if at time t the point (X t> Y t )' jls above ' f 

. . the AY^ =- 0 isocline and to the left of the v AX t = 0 iso- 

# ^ cfine, CX t> Y t ) will move to the right ahd down at time 

_ _ t+1 . This is illustrated in. Figure 3 helow. _ . 

* 

' The z**ro-isoclines given by Equations (22)* and (24) • 

/yield six distinct geometries in 'thV phase-space . The,re 
are thfree j)ossibi fifties fwhich- occur when the slope of the 
0 isocline is greater than the slope of the AY t = 0 

Men ' , 



Figure 3. Zero- i soc li4ies for AX and AY , with resulting 
* ^ motion of (X t> Y^ illustrated. 

isoc*lin3 ( . And^ three possibilities exist where the opposite 
relationship between t>he slopes is true . -,All t six are 
illustrated below, along with the o^ugj^ative behavior of 
(X t ,Y t ) which bcdurs with each geometry*/ 



Inspection of Figure 4 reveals several features of 
th^ system's dynamics. Notice first that the (0,0)<equi- 
^ib'rium point is never stable: under no circumstance will 
competition between agencies X and Y end in .the elimination 
of ,b 4 6th\ 

* * 
The (0,L y ) eqtiiliBrium is always obtained* in III and 
V? and" sometimes in I (depending on initial conditions). 

^Notice that in both III and V the AY. = 0 isocline.^inter- 

9 z * 

sects thp Y-axis above the Y-intersection of the AX t - 0 
isocUn^. That -i'sf 



(33) 



C..**-s^ 
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.......... 



-4m 
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Slope for- AX t ■ 0 Isocline > S-lope for AY t = 0 Isocline: 

(*P v /cJ > (-c/p )'* * 




Slope for AX t = 0 Isocline < Slope for AY « 0 Isocline: 

(-p /c ) «- (-c /p ) 




® x t : » — 



VI 



.Figure 4 V Possible geometries and Resulting qualitative 
^behaviors of the zero,-isocl ines for the nod el (equilibria are 
circled).* , ^ 



or 

(34; 



c L > p *L . 
' y y H x x 




.Further, in III and V, the X- intercept of the AX«. = 0 

/- t * 

isocline is to the right of the X-intercept* of the.AX^ - 0 

<„ isocline. That is . • 



kmc y- ' 
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\ 



or , j 

(36) c x L x .<p y L y . . 

In fact, III and V are the only geometries for which 
both. inequalities hold. We may deduce, then, that the, 
.(0,Ly) equilibrium point is stable throughout the unit 
pha«se- space • if two conditions hold: 

(37) . p L , < c L 

. , *x x* y y 

(38) c L < p L . 
v ' x x ^y y 

By a similar, comparison of the geometries of zero- 
isoclines, the ( L x >°) equilibrium may be seen to be stable 
if ■ • 

(59) p x L x > c y L y „ 

(40) c L > p L . 

v J x x *y y 

The remaining equil ibriumH^s-frable if ^ 
fc (41) p x L x > c y L y 

(42) ■ p y L y > c x L x »" , . 

but is unstable if the inequality in (43)*is reversed. 
We ^now have a complete analysis of tfie dynamics of the 
system within the 0 < X t , Y^ < 1 state space. 

These conditions are easily given substantive inter- 



pretation. R|t$?all that p is interpreted as the 
aggressiveness of agency X, and L x is essentially a 
measure 6'f the maximaJL position of^X with respect to all 
other relevant budgetary, players . The'term (p L )- may 
thus be conceptualized as the net political SLcquisitivenesM 
of X as a budgetary player. In simple terms, {p v L Y ) 
measures the agency's budgetary clout. Since the parameter 
c v is an* expression of X's impact on Y, th*e term c v L v may 
be* interpreted as t^ net Competitive of^on the 
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1 4 m 

budgetary success of y. Similar interpretations hold for 
the terms p y L y and c y Ly- 

Given these interpretations, Inequalities (37) through 
f (43) suggest the following substantive conclusions: 

1. Agency X eliminates Y if: the net acquisitive- 
ness of X exceeds the competitive impact of 
agency Y (p L Y > c L ) , and if the net^ * s . 

— ^acquisitiveness of y is insufficient to defend 
adequately against competition by X (c x L x > p y L y ) . 
* Typical phase-portraits are exhibited in. Figures 
5 and 6 below. * ' * % \ 

2. Agency Y eliminates X if: the above "inequalities 
j are reversed. That is, the acquisitiveness of Y 

overcomes the competitive impact' of X,\wjkide' X 
. t * 4 lacks 4 sufficient clout to def'end adequately 

against encroachment by Y. Phase-portraits ' ■ 
' resulting from this set of political conditions * 
are exhibited in* Figure 7 *an& 8.' 

. 4 ' r / \ ' 

\. Agencies X ^_and Y survive: if both, are strong 
» ..enough to defend adequately against encroachment." 

" _ by tfce other arid if the* effects o£ competition 
* are not so*£rea.t. as to- destabilize the agencies 1 '. 

interaction (p v p v >;. c v c A . Figure 10 provides a J 
> > typical pha^e-portrait when* the agencies juanage 
mutual coexistence.' Wheji competition becoines 
vsu'f ficiently intense., however, tends to -de- 

stabilize even this situation and the result i.s - 

* • ' * 

<t * * the elimination of ane^agency or the other. As 

» ^ * * * * 

, Figure 9 illustrates , initial conditions deter- , 

. N . i - . mine the ultimate, outcome, with the relatively , 

stronger agency at time* t =. 0 finally prevailing. 

It is apparent irom. these phasS-j>ortraits of the* mod el- 
~*tha't the vari-ety of histories may be- generated for the 

-competing agencies. While all of the time series which 
t are, possible cannot Ire represented here, it is instructive 

to present several of* the more common interaction patterns. 



1 



predicted by th.e model. Figure 11 ekhibits some of the' 
typical deterministic histories which are generated by the 
model. _ • 

Figure *5. 

0.6 




0 0.3 0.6 




1 %" 



Question 3: In Figure 7, one* trajectory In the phase-space is marked 
* • 

"Q." Draw the approximate time-paths for X t and Y t *across time for 
this phase-portrait^"^' * | ** ^ 



Figure 7. 




P x =0.3 

. P = 0.4 

y 



c = 0.8 



L = 0.2 
x 

L y = 0.5 



Figured 7 and 8, Y eliminates X, over time. For both 



%\ Px*-x < c y^*y an( * ^x'-x < {ty^y, &ut in Figure 7 PyPx < c yCy> while 

thfe reverse is tr>ue In Figure 8. • 1 15 





0 



3. CONCLUSION 

* ' ' ' 4< 

l - , 

• ~J 

The incremental theory of budgeting derives from a 
well-established literature on human behavior in complex 
organizations. * It should.be stressed that in this analysis 
no qflarrel has been taken with the view that administrative 
decision makers necessarily work under bureaucratic con- 
straints. 

The criticisms of budgetary incrementalism suggested 
here come "not from these ideas, but from the way in which 
they have been applied to the study of budgetary i^litics. " 
The appropriations process has tended to v lose oneJof its 
most interesting qualities^ the fact tha v t it is political. * 
Budgeting Jbecom^s little else than a compartmentalized 
series of Ibure'aucratic^routines . Competition, and conflict 
are overlooked. Political interaction 'and fiscal inter- 
dependencies are ignored. And the shape of the budget 
becomes dependent on little else except the passagi of 
time. JLn fact the incremental model bears little resem- 
blance to the .tactical maneuvers and political stratagems 
qualitatively described in the "classic" budgetary studies 
*i>f Fenno or Wildavsky. 

The model^resented in this module is an attempt .to 
express the .dynamics of the appropriations process, in 
terms, which are more consistent with a view of politics asj* 
inherently conflictive and necessarily interdependent . 4 IfepP 
have focused orfjrthe interactions of two competing programs, 
agencies or departments. It is worth* emphasizing that 
Ahile^tjhe analysis cpes not depend critically on the 
presence of only two competitors, increasing the number of' 
players is not withoutxonsequence . - "From a technical per- • 
spective, increasing the cardinality of states' ins a system, 
particularly if the system is' nonlinear-, can make it quite 
difficult to obtain a global .stability analysis # of the 

K system. Usually a local stability analysis must suffice,* * 
.and even that can easily become quite intractable. Sub- 

. stantively, increasing the numtrer of direct competitors 
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will 'procTuce an increasingly rich political fabric, 1 where 
a wide yarrety of dynamics may be exhibited. , , 

. In the sense of la Porte (1975) or Brunner and 
Brewer (1971), increasing the number of competitors (and ^ — s 
hence the. level of interdependence yin the process) 
naturally increases 'the probability' of generating unantici- 
pated consequences by only small modifications of the 
parameters of the process or small perturbations of its 
states. - - . 

• " " I 
* ^ It should J>e stressed, finally, that competitive ' 

processes can result in -incremental as well as nonincremental 

outcomes. In" -the models presented here, as the competitors 

°approach^an equilibrium each becomes able to mafnlain a 
constant proportion of the total budget. The time-path 

t which results is descriptively incremental, since each is 
able to maintain its "^fair share" over its existing "base" 
eachj year. The process- which is generating these histories, 
however, is not an incremental decisional strategy. Rather, 
it is a confliciive > ^interactive process in which the 
competitors^ have moved, over time to fiscal positions which 
they are able to defend each year. Evenki f one observes a 
descriptively incremental time series, it is not possible 
to' deduce that an incremental process generated the observed 
history of appropriations . , 

On the other hand,", there .are many examples of budget- ^ 
ing outcomes which do not appear to exhibit an incremental * 
pattern "of change. This investigation, therefore, has 
assumed that the allocation of resource is a conflictive 
process whojse central feature i$ interdependence. The * 
resulting model^ is far from being a complete picture of ( 
budgeting, but it does at least provide a dynamic structure j 
by which some clearly nonincremental outcomes may be 
partially ' explained. * 4 
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4.* ANSWERS TO QUESTIONS - 



The system is linear*, therefore it can have only one equilibrium 



point (X*,Y*) 
0) 
(2) 



\ 

0 * aX* - bY* 
0 - cY* - dX* 



Simultaneous solution of (1) and (2) yields (X*,Y*) = (0,0) . 
Note that in this competitive process, net change j ceases only 
when both players are eliminated altogether. 

The zero- i socl i ne for 

AY. = [p (L -Y"J - c X JY^ 
* t ,y, y t x t t 



is, again, 



Thus when - 



-c* 

Y\ = — * X + L . 

t . Pw t y 



' Y .t = a > x t 



p L -p a 

= K v y y 



on the ze no- i socl ine.' If we increment Y by 0, and. retain our 

(PwkrPw a )" 



X^ value, 



AY t = 



y y y 



= (p L - pa-p0 + pL + pa) (a+0) 

yy y y •* y y r y 



(-P e) (a+0). 



Thus, above the AY fc = 0 isocline, AY. < 0. Similarly, decrement 

t t • 

Y„ by 0 produces AY„ - +p 0; thus AY^ > 0 for Y. below the 

t - t r y * t t 



AY t * 0 i socl ine. 



Notice irt Figure' 7 that X t constantly decays toward zero, while r 
Y begins at about 0.1, decreases slightly, then Increase^ to 0*5. 
The time-paths would approximately be;" , % 



Time 



Time , 
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STUDENT FORM 1 
Re^ue^t for Help 



Return to: 
EDC/UMAP 
55 Chapel St, 
Newton, MA 02160 



Student; If you have trouble with* a specific part of. this unit; please fill 
out this form and take it to your instructor^ or assistance. £he information 
you givevwill help the author to revi^ the unit. 



Your Name. 



Unit No. 



Page 




0 Upper 


OR 


OMiddle * 


» 


0 Lower 





Section 



Paragraph^ 



OR 



~ 7 - © 

Model Exam 
Problem No. 

^fext 
Problem No, 



3? 



Instructor : F^e^se indicate your tesolution of the difficulty in this box, 

OCorrectedi^rcttjs* in materials^ List ^corrections here: *• 



( ) Gave student better explanation, exampleV'or procedure than in unit, 
Give brief outline of your addition here: 
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Assisted students' in acquiring general learning and -prob-lem-solv-ing --- 
skills (not using examples from this unit.) , " - 

■ - .13 . m , 

Instructor's Signatur e . , 



Please use reverse if necessary, m * 



• Return to: 

.* *" STUDENT FORM 2****^ tfDC/UMAP 



* * Unit Questionnaire ^ 55 Chapel St ' 



Name . Unit No. Date 



Newton, MA 02160 



Institutio n : * Course No. - 

Check the choice for each question that comes closest to your personal opinion. 

1* How useful was the amount of detail- in the unit? 

^ ; : 5 r , » 

Not . enough detail to understand the unit^^. 



_Unit would have been blearer with more dfetail 
_Appropriate amount of detail " j 

_Unit was occasionally too detailed, but this was not distractfng 
Too much detail; I* was often distracted 



.2* How helpful were the problem answers? 

Sample solutions were * too Jjrief; I could not do the intermediate steps 



JSuff icient information was given to solve the problems 



_Sample solutions' were top detailed; I didn't need them 



Except for fulfilling the prerequisites /• bow much did you use other sources (for 
^example, instructor, friends, or other books) in order to understand- the uirtt^ - 

A Lot 1 Somewhat ' A Little ' Not at all 



4. How long was this unit in comparison to the amount of time you generally spend on 
a lesson (lecture and homework assignment) in a typical math or science course? 

Much Somewhat About Somewhat » Much 
• ' Longer Longer 'the Same Shorter ? Shorter % 



5 ♦ Were any of the following parts of the unit confusing or distracting ? (Check 
as(Jhany' as apply.) j » 

Prerequisites 



Statement of skills and concepts- (objectives) 

£ Paragraph headings & 
Examples 

Special Assistance Supplement *(if present) 



Other, j please erfp]iain_ 



Were any of the' following parts of the unit particularly helpful? (Check as many 
as apply.) m% m 
Prerequisites 

Statement of skills and concepts (objectives) 

Examples - * * ^ ©■ 

Problems . * * • » 4> 



^Paragraph headings. 
JTable of Contents 

Special Assistance Supplement (if present) 
Other, please explai n ...... 



Pleas^ describe anything in the unit that you did not particularly like* 



c. 



Please describe anything that you^.found particularly helpful., (Please use the back of 
this' sheet if you need more spaceT) * N ^ 



